Prohibitin interacts with RNF2 and regulates E2F1 function via dual pathways.
Prohibitin, a tumor suppresser protein, plays an important role in the transcriptional regulation of various genes involved in cell-cycle control and proliferation. Recent studies have reported that the growth-suppressive property of the prohibitin protein is exhibited in its physical interaction with E2F family proteins and its subsequent repression of their transcriptional activity. Herein, we report that prohibitin interacts with RING finger protein 2 (RNF2), a member of the PcG (polycomb-group) family of proteins, and that the two proteins regulate the activity of E2F1 via dual pathways: the direct, prohibitin-mediated pathway and the indirect, p16-mediated pathway of E2F1 transcriptional regulation. Co-immunoprecipitation experiments showed that endogenous prohibitin interacts with endogenous RNF2. Interestingly, the expressed amounts of RNF2 and prohibitin were interdependently affected at the post-translational level. Furthermore, the depletion of either endogenous RNF2 or prohibitin using the RNA interference technique increased the level of p16 protein expression, resulting in a decrease in the transcriptional activity of E2F1 via the p16-CDK4-Rb pathway. In addition, chromatin immunoprecipitation assays showed that RNF2 was recruited to E2F1-response promoters along with prohibitin to inhibit the transcriptional activity of E2F1. Cell proliferation was also regulated by the prohibitin-RNF2 interaction. These results suggest that the RNF2-prohibitin complex regulates the activity of E2F1 via dual pathways.